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tank cars, mining and dredging, offshore platforms, oceangoing vessels, and truck 
trailers, to mention a few. 


CLOSING REMARKS 

The material presented in this chapter only scratches the surface of the volume of 
published literature on the subject of fracture mechanics and fracture control. It is 
hoped, however, that this discussion will alert the reader to the modern era of stress 
analysis, which was born from the necessity of dealing with catastrophic failures of 
engineering materials. The primary message here is that we are making progress 
in characterizing the brittle behavior of materials and that the knowledge of a few 
new parameters can help us to design safer mechanical systems. 

In summary, the following specific conclusions can be added as an aid to de¬ 
signers: 

1. Standard yield strength and ductility of a material provide no clue as to 
the fracture resistance. 

2. Ductile materials can fail in a brittle manner when the operating temper¬ 
ature is lower than NDT. 

3. Fracture mechanics and fracture-safe design relate only to the tensile mode 
of failure. 

4. When small flaws are present, the flaw and not the section size may control 
the initiation and progress of fracture. 

5. The effect of very large flaws is influenced by the section size; the procedure 
shifts the CAT-DT curve toward higher temperatures. 

6. Cracks will not propagate under normal conditions when the nominal stress 
in the member is less than the appropriate lower-bound design values, such 
as those given in Fig. 15.3. 

7. Crack mitigation can be expected when the crack enters either a lower- 
stressed region, a region of higher fracture toughness, or both. 

8. A safe metal thickness can be selected when K lC and S y are known. 

9. Increasing the section thickness may not provide any additional safety mar¬ 
gin unless the K ic /S y ratio indicates an improvement. 

10. Design modification directed toward lowering the NDT parameter is likely 
to increase the cost of the project. 

Whatever method is adopted for the development of a fracture control plan, it 
is safe to assume that real engineering materials must contain some manufacturing 
imperfections. We have, therefore, the task of designing around a potential problem 
area using both linear elastic fracture mechanics and experimental data on crack 
arrest characteristics. 


SYMBOLS 

A Cross-sectional area, in. 2 (mm 2 ) 

B Material thickness, in. (mm) 

CAT Crack arrest temperature, °F 



